INTRODUCTION
Nomenclature and terminology are of cardinal importance in science because of the precision that they can confer in comparison with the looser everyday use of language. Much modern nomenclature is highly systematized and is the product of the deliberations of committees and commissions of international scientific unions and associations in fields ranging from astronomy to zoology. Other usages arise less formally. As we shall see below for astronomical nebulae, some nomenclature is even adopted unconsciously. Other terms may be coined by discoverers and inventors. Some, such as nylon, may have no meaning at all, 1 including electrochemical terms such as anode, cathode, ion and conductivity, and geological designations such as Pliocene and catastrophism. 2 In Whewell's opinion, ' In an advanced Science, the history of the Language of the Science is the history of the Science itself.' 3 As features such as 'The word' column in New Scientist attest, there is widespread curiosity about the origins of terms, knowledge of which can have useful mnemonic value. 4 However, deeper lessons can be drawn from the study of language: Cunningham has taken Newton's use of the word Principia to argue that natural philosophy, to its practitioners, was not the same endeavour as physics. 5 Ross, in an often-cited article, has described how Whewell's philologically daring 'scientist', first suggested in 1834, met resistance to the very end of the nineteenth century from eminent scientific men such as Lord Rayleigh and Thomas Huxley. 6 Ross ascribed this resistance to gentlemanly disdain for the professionalization implied by the -ist ending ('cf. dentist, pediatrist, etc.'). Recently, through an analysis of examples of the use of the preferred contemporary circumlocutions and appellations employed for workers in the different 'departments' of science (such as 'men', 'cultivators' or 'votaries of science'), Barton has argued that the important mid-Victorian distinction was not between professionals (in any of its several senses) and amateurs. 7 Rather, what was important was the maintenance of a hierarchy of social position and scientific status that cut across any amateur/professional boundaries.
Even though Barton's corpus was extensive, she notes that 'many of the sources used [were] consequences of my past research'. Large quantities of older publications are now becoming available online in databases with full-text search capability. That is to say, the scanned pages have been converted with optical character recognition (OCR) software into character-string versions of the text that can be searched for given words or phrases. This means that research dependent on the use of words or phrases can now be based on much bigger and broader corpuses, with correspondingly sounder conclusions. However, the use of digitized texts is not without difficulties. I present here a short study of how a particular astronomical nebula, Messier 51 (or M 51), became commonly known to astronomers as the 'Whirlpool Nebula'. The question was prompted by the discovery a highly accurate nineteenth-century French drawing of the nebula 8 and is perhaps of no great consequence, although the answer is of anecdotal interest because it involves a key object in the history of extragalactic astronomy. Further, there is the unexpected twist that the astronomical appropriation of 'whirlpool' predates the discovery of spiral structure. Primarily, however, I offer this paper as a case study illustrative of the potentials and limitations of full-text search capability.
MESSIER 51
The French comet-hunter Charles Messier (1730-1817) is not remembered for the comets he discovered but for the inventory he made of faint, diffuse 'nebulous' objects that might be confused with a comet in an 18th-century telescope. The 51st nebula in his list was discovered in 1773. A few years afterwards his compatriot Pierre Méchain recognized that this object comprised two centres of brightness. 9 Half a century later, and across the English Channel, John Herschel FRS (1792-1871) targeted M 51 with the 20-foot-long reflecting telescope built by his late father, William Herschel FRS (1738-1822, discoverer of the planet Uranus). With the telescope's 18.8-inch diameter mirror, John was able to perceive a bifurcated ring surrounding the brighter nucleus. He included a drawing as part of a catalogue of nebulae published in the Philosophical Transactions in 1833 (figure 1a).
Across another stretch of sea, big telescopes were under construction in Ireland by William Parsons (1800-67, Third Earl of Rosse after 1841, and later President of the Royal Society). His biggest instrument, the 'Leviathan', sported a mirror 6 feet diameter and was first turned on the sky in the spring of 1845. Almost immediately Rosse's giant made its greatest discovery. In it, Herschel's bifurcated ring transformed into a double spiral with one arm curling out as far as the secondary nucleus. Lord Rosse announced the news in June at the Cambridge meeting of the British Association for the Advancement of Science. He passed round a drawing, which was reproduced as an engraving (figure 1b) in the following year by John Pringle Nichol (1804 -59, Professor of Astronomy in the University of Glasgow) in his Thoughts on some important points relating to the system of the world.
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Rosse himself published an additional, rather different drawing (figure 1c) in Philosophical Transactions in 1850. 12 Three years later the physicist Sir David Brewster (1781-1868, FRS) commented on 'those spiral nebular formations which baffle human comprehension, and constitute the greatest achievement in modern discovery'. 13 It was not until the twentieth century that it was fully understood that M 51 is a galaxy-an object that shines primarily because of the millions of stars it contains-and that the spiral arms are delineated by regions where young, extremely luminous stars have recently formed. We ourselves live in a spiral galaxy, and these abundant objects in the universe are home to much intriguing dynamics and other physics. As a 'grand design' spiral with two prominent arms, M 51 remains a subject of active astrophysical investigation; 14 and as the galaxy in which spiral structure was first discovered, it occupies an important place in the history of astronomy and continues to excite historical discussion. 15 Lord Rosse's 'astronomer' in 1865-66 was Robert Ball (later FRS, Astronomer Royal for Ireland, and knight; 1840-1913). Ball recalled that the discovery of spiral structure 'was received with some degree of incredulity. Other astronomers . thought it must be due possibly to some instrumental defect, or to the imagination of the observer.' 16 Nevertheless, until they were superseded-and justified-by photographic images towards the end of the nineteenth century, Rosse's drawings were widely reproduced in popular and learned texts, and may even have been the inspiration for the whorls in the sky in van Gogh's Starry Night.
17 Figure 1d shows a modern image of M 51, captured with an electronic detector.
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Full-text search capability: a case study
FROM M 51 TO THE WHIRLPOOL NEBULA-FULL-TEXT SEARCH CAPABILITY
The spirals in figure 1 show that 'the Whirlpool Nebula' is an understandable enough designation for M 51, but how precisely did this cognomen arise? The recent availability of full-text search capabilities on digitized nineteenth-century journals, magazines, newspapers and books makes it possible to address this question even if a definitive answer is as yet impossible. Among the sources I have consulted with full-text search capability are NASA's Astrophysics Data System, the American Periodical Series Online, the Library of Congress's American Memory Nineteenth-Century Periodicals and the largely overlapping Making of America books and periodicals hosted at Cornell and Michigan Universities, Google Book Search, the Internet Archive, the Million Book Project, the British Library's Online Newspaper Archive, the New York Times and The Times. 18 (For independent researchers, many of these databases have the attraction of being free.) I also manually searched certain other sources, principally three dozen mostly British nineteenth-century and early twentiethcentury astronomy books.
The first thing to note is that many astronomical nebulae are known by familiar names, which generally have mnemonic value and are easier to remember than numbers in a catalogue. This is especially pertinent because there are many catalogues, and astronomical objects often have enough aliases to colour the cheeks of even the most hardened identity thief. The epithets arise in various ways. The Andromeda and Orion Nebulae (respectively M 31 and M 42) are named after the constellations in which they lie. John Herschel's 1833 catalogue descriptions of notable telescopic appearance lie at the root of other names, such as the Horseshoe or Omega Nebula (M 17), the Trifid Nebula (M 20), and the Dumb-bell Nebula (M 27). As to the Crab Nebula (M 1, the first discovered by Messier), it has been hypothesized that the name might derive from the description of the nebula's appearance in Lord Rosse's earlier 3-foot telescope by his astronomer friend the Rev. T. R. Robinson FRS (1792-1882). In 1840, Robinson wrote of 'streams running out like claws', and later wondered whether other nebulae 'have tails and claws'. 19 Another claim is that Rosse's pineapple-like drawing of M 1 published in 1844 20 was found by someone to resemble a crab (presumably a spider crab). Whatever its origin, the epithet rapidly caught on, Nichol using it in 1846 and Rosse himself in 1848. 21 In other cases a meaning slides. The phrase 'the annular nebula in Lyra' for M 57 originally singled out the most conspicuous member of a rare class of ring-like nebulae. However, out of context the phrase is ambiguous and can equally be interpreted as 'the annular nebula, which is in Lyra', a reading that is bolstered by the prominence of M 57 and the scarcity of other annular nebulae. (The class was so exclusive it contained only four objects. 22 ) It was then but a short step to 'the Ring Nebula' as a unique designation for M 57. From my research, it seems that a similar linguistic slip was partly responsible for the cognomen of M 51 as 'the Whirlpool Nebula'. As I shall explain, 'whirlpool' was first used in a metaphorical context; then as a description of a class of nebulae, where no uniqueness was implied; and finally nominatively, to refer only to M 51. The different usages of course overlapped in time. My evidence is given in tables 1 and 2. I made full-text searches using the words 'whirlpool' or 'spiral' in combination with 'nebula'. From the publications found, I initially considered only those that reproduced a spiral image of M 51 (table 1) . Finding the density of examples insufficient for the years immediately after the discovery of spiral structure, I widened the search to all works using both the terms 'whirlpool' and 'nebula' (table 2). Only extracts from the tables are printed here; the full data set is available as tables 1 and 2 in the electronic supplementary material.
W. Tobin
William Herschel had deduced that some of the nebulae comprised 'a shining fluid' that seemed 'fit to produce a star by its condensation'. 23 This squared with the Kant-Laplace 'nebular hypothesis' (another Whewell coinage!) for the origin of the Solar System in which an initial, slowly rotating nebula of gas gradually collapses and flattens under its own selfgravity and ultimately condenses into a star and planets. This scenario inevitably threw up the simile or metaphor of the whirlwind or whirlpool. In 1833, well before the discovery of spiral structure, the aforementioned John Pringle Nichol wrote in Tait's Edinburgh Review that when nebulous matter condensed, 'motion like that of a whirlpool would result', an analogy that recurs in Nichol's later writings devoted to the nebular hypothesis (not reported here). There can be little doubt that the analogy was given wide currency when it was repeated by one of Nichol's friends, the publisher Robert Chambers (1802-71), in his anonymous and influential Vestiges of the natural history of creation, first published in 1844. 24 This bestselling book (10 British editions in its first decade, and several American ones) proposed transmutation (what we would call evolution). Vestiges was read to Queen Victoria by Prince Albert and was satirized by Benjamin Disraeli. The book provoked wide debate on both sides of the Atlantic, especially by those who saw in it dangers for religion, and prepared the ground for the acceptance of Darwin's theory of evolution, published 15 years later.
The claimed resolution of the Orion Nebula into stars by Rosse's telescope cast doubt on the supposition that nebulae were the whirlpools of the nebular hypothesis; and Nichol in his aforementioned Thoughts (1846) avoided 'whirlpool' for M 51, preferring to describe it as a 'scroll nebula' or 'the spiral nebula'. Two years later, in the second edition of the Thoughts, Nichol moved 'scroll' from descriptive to nominative use: 'the Scroll Nebula of Lord Rosse'. Full-text search capability: a case study Perhaps 'scroll' was already an out-of-date simile by the 1840s, and as Rosse discovered further spirals, Nichol subsequently chose to distinguish M 51 by referring to it as the 'great spiral' (a description that is still used occasionally). Meanwhile, William Whewell, perhaps keen on phenomenological accuracy, transferred the whirlpool metaphor from the matter to the light in his anonymous Of the plurality of worlds published in 1853. Not all authors were so punctilious, however. The earliest application that I have found of 'whirlpool' to M 51 comes from the USA and dates from 1848, a mere three years after Lord Rosse's discovery, when Ormsby MacKnight Mitchel (1810-62), Director of the Cincinnati Observatory and later to be a general in the Civil War, referred to 'Lord Rosse's Whirlpool or Spiral Nebula'. As with references to annular nebulae, one remains perplexed as to whether Mitchel was invoking 'Whirlpool' and 'Spiral' as names for M 51 or as descriptions of a class, of which M 51 was but one member. In the subsequent decades, 'whirlpool' was used in both ways-sometimes in the same book, as by an anonymous clergyman publishing in 1862, whose sense changed according to his placement of inverted commas. (This invites speculation as to how considered his usage was.) Around the turn of the century, 'whirlpool nebulae' as a class disappeared and 'whirlpool nebula' as a name for M 51 alone became predominant. In the 'use' column, M indicates the use of 'whirlpool' as a simile or metaphor, D as a description, and N as a name. It is sometimes ambiguous whether a use is descriptive or nominative. Only the first use of a given type by any particular author is reported. The following codes indicate the online sources that led to discovery of each example: Google, Google Book Search; MoA, Making of America; NASA, Astrophysics Data System; Times, The Times. A plus sign indicates that completion of the entry required additional information beyond that given by the indicated online source. Extracts only are given here; the full table with 52 entries is available as table 2 in the electronic supplementary material.
Conspicuously absent from the nineteenth-century nominative users are what might be termed the serious authors. Practising scientists such as Nichol, John Herschel, Ball and the Americans E. S. Holden (1846-1914) and Simon Newcomb (1835-1909) all wrote books aimed at wide audiences that made mention of M 51 but never once called it 'the whirlpool nebula.' 25 To this list can be added reputed writers such as Whewell (who made M 51 the frontispiece for his Of the plurality of worlds), Norman Lockyer (1836-1920), the authoritative Agnes Clerke (1842-1907) and even Richard Proctor (1837-88). It was not until 1903 that 'whirlpool nebula' was used in an astronomical scientific journal.
Could this reticence reflect fears that the use of a popular epithet would debase the authors' authority and gravitas? This seems difficult to square with the widespread use of names such as the Crab and Dumb-bell nebulae. Or was it for fear of confusion with the whirlpools of the nebular hypothesis? Spectroscopic examination of the nebulae in the 1860s by William Huggins FRS (1824 -1910 showed that some did indeed comprise glowing gas, and so could be the whirlpools of the nebula hypothesis; however, this did not apply to M 51, which was found not to be gaseous. 26 In any case, any such reticence dwindled with time, and from the end of the nineteenth century onwards the use of the 'whirlpool' name for M 51 can be found by such well-known British or American astronomers as E. E. Barnard 
CONCLUSIONS
To some extent, the above scenario for the adoption of the whirlpool epithet must be provisional, because I have hardly consulted all nineteenth-century texts. Nor have I had access to informal usages, such as the spoken word and letters, which may have been influential in promoting the term, as perhaps occurred with the Crab Nebula. However, it is difficult to believe that further research could markedly change the scenario because it is based on a wide-ranging corpus of some 75 texts spanning professional and popular literature, and journals and books (tables 1 and 2). Included are sources that I would never have dreamed of searching, let alone manually, such as The Southern Planter and Farmer, and even a volume dedicated to God. 28 Many of the adopted databases have an American bias, but this was mitigated by the numerous British items within Google's vast repertoire. Overall, only British periodicals could have been better represented.
However, online searches present challenges. Astronomy is lucky in that much of its nineteenth-century and twentieth-century professional literature is available for textsearching through NASA's Astrophysics Data System. Other sciences may not be as well endowed. The user needs to experiment to discover exactly how intelligent each full-text search engine is. For example, are 'whirlpool', 'whirlpool,' and 'whirl-pool' recognized as the same string, or are multiple searches necessary? Are partial searches necessary to mitigate poor optical character recognition (for example 'whirl' or 'irlp')? As table 2 indicates, the majority of my nineteenth-century sources were discovered via Google Book Search. Although Google claims that 'If the book is out of copyright, you'll be able to view and download the entire book', 29 this is not true at present. For the texts in this case study, usually only a 'snippet' view, or no view at all, was available. 30 Unfortunately, the snippet was sometimes misaligned, and the summary bibliographic information provided was often inadequate or incorrect, or for serials confused. Further, the digitization is sometimes wanting-a criticism that does not apply only to Google. Text, and especially illustrations 193
Full-text search capability: a case study and foldouts, may be half-scanned, illegible or missing. Here the superb digitizations made by the Microsoft Corporation and available through the Internet Archive stand out, but there are fewer of them. For research such as is reported here, the prime concern is not quality but quantity, and I can only laud Google's proclaimed goal 'to make the world's books discoverable online', even if I do wish that more of them were also readable online! Missing information had to be sought from library catalogues and by means of visits to real libraries with comprehensive collections (in my case, the Bodleian Library and the British Library). Library visits were also necessary to take citations back to earlier editions or previous publication. To cite just two of many examples, the earliest 'whirlpool' use reported here was not found electronically but via the entry for Nichol in the Oxford dictionary of national biography; and articles by R. A. Proctor and Agnes Clerke in British magazines were unearthed via North American republications signalled by the American Periodical Series Online. The 'C' signs in table 2 indicate that, at present, more information was frequently needed than was provided by the discovery database. As databases develop, one can hope that they will become more comprehensive and answer research needs more fully.
Seventy-five texts in a corpus may seem excessive, but it was only after several tens of sources had been examined that the history of the astronomical appropriation of 'whirlpool' settled down to be unaffected by fresh pieces of evidence, and that it became clear that there was, for example, no particular difference between the story in America and Britain. 31 Such a convincing corpus could not have been assembled nearly as easily without full-text search capability, which illustrates the potential of this new tool for historical research. In contrast, the old tool of the Oxford English dictionary (OED) cites a mere single astronomical use of the word 'whirlpool', as a metaphor, by Agnes Clerke in 1903. To be fair, web searches now supplement the traditional Readers Programme for OED revisions, but as the present Chief Editor notes, a comprehensive analysis of each word treated is unrealistic, even in a dictionary as large as the OED.
32 For in-depth investigations, online text searching now offers unrivalled possibilities.
It should be noted that Lord Rosse initially described as 'spiral' any object exhibiting 'a curvilinear arrangement not consisting of regular re-entering curves' (Rosse, op. cit. (note 12), p. 505). Perhaps it was also necessary for memory of this to fade before 'whirlpool or spiral' could be replaced by simple 'spiral' as the term for the class of nebulae with winding arms. 
